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Abstract 
In this study is used the syntax attribute-oriented-induction algorithm (SAOI) for stock prices and open financial statement data of 
listed of the textile and financial industries. For the textile industry, the fixed asset turnover, turnover of total assets of operation 
capacity, the rate of return on total assets, and earnings per share of profitability shall be observed first. For the finance industry, the 
fixed asset turnover, turnover of total assets of operation capacity, the net profit rate, rate of return on total assets, rate of return on 
shareholder's equity, and earnings per share of profitability shall be observed first.  
 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Harbin University of Science 
and Technology. 
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1. Introduction 
Financial performance indicators are open information related to enterprise constitution, and is easily collected by 
investors through different channels. Investors often analyze the financial statements of enterprises to obtain relevant 
information of various performance indicators when selecting investment objectives, which allows them to know the 
current business operations of enterprises from the financial performance indicators. Investors are confronted with the 
following two problems when selecting investment objectives, one is that in previous studies, specialists or researchers 
often screened out financial performance indicators according to their professional knowledge in analysis [1-3], 
however, the information content available from financial statements is abundant, and different specialists and 
researchers gave priority to different indicators, thus, it is very difficult for investors to determine which indicators 
require special attention. The other problem is that many previous studies proved that good performance of enterprises 
in financial performance indicators does not guarantee an increase in value [4]. Therefore, investors cannot choose a 
target for investment only by performance indicators.  
This study uses the concepts of classification and induction in the data mining domain for classification according 
to common performance patterns of enterprises with rising stock prices in financial performance indicators. The 
representative classifications of non-decision trees in data mining domains are attribute oriented induction (AOI)[5], 
Bayesian classification [6], and neural network [7-10]. The AOI can summarize and infer principles and characteristic 
rules through inductive learning of numerous cases. Specialists and researchers must sort through the concept tree for 
                                                 
* Corresponding author. Tel.: 886-2-22519906 
E-mail address: d917812@oz.nthu.edu.tw 
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
4219Jen-Yin Yeh et al. / Procedia Engineering 29 (2012) 4218 – 4222
concept hierarchies before AOI induction calculations in order to assist in the induction of attribute data. This 
characteristic causes bottlenecks to occur during data processing by AOI. First, specialists and researchers must 
intervene to define concept hierarchies, in order that the induction results are different. Secondly, AOI can processes 
only single value attribute data. However, financial performance indicators are converted into a set of oriented 
multi-value attributes in this study, which attributes cannot be processed by AOI. In order to solve this restriction of 
AOI, Huang proposed an innovative method called modified attribute oriented induction (MAOI) [11], also known as 
a modified Karnaugh map.  
Moreover, it offers a new induction method applicable to any amount of variables in the induction result conditions, 
which is without graphic representation simplification, and is called syntax attribute oriented induction (SAOI) in this 
study. In subsequent experiments of this study, the data of 10 financial performance indicators of listed companies of 
textile and financial industries of Taiwan during 2009~2010 are calculated, and the original data are arranged to form a 
financial performance indicator database, with rising stock prices as an experimental dataset, which includes 10 
indicators classified into two attributes, namely, operation capacity and profitability, there are 281 data for 
experimental calculation.  
 
2. Algorithm 
The calculation procedures of SAOI method are divided into two stages, as shown in Figure 1. The main work at 
the first stage is the pre-processing of original data and converting it into binary values for subsequent experiments. 
The main work at the second stage is to determine combinations for simplification, merging, and induction 
calculations, taken from the candidate values derived from the starting values, and finally, the simplified induction 
ratio is calculated.  
 
Fig.1. SAOI calculation procedure 
In the MAOI algorithm, the total number of subclasses in an attribute set is divided by the number of subclasses to 
obtain the mean value threshold, and then, the number of subclasses is compared with the threshold, if the number of 
subclasses is greater than or equal to the threshold, it is expressed as 1, meaning the attribute is prominent in the set. 
On the contrary, if it is expressed as 0, it means the attribute is not prominent in the set. In the implemented example 
of MAOI in this study, each data represents a region, one data is a unit converted into binary value, and thus, the 
"mean of population" in the region becomes the threshold. However, this study cannot use the same method to obtain 
the threshold, for example, Table 1 shows four operation capacity indicators, such as net profit rate, operating profit 
margin, rate of return on total assets, and rate of return on shareholder's equity of fifteen listed companies of the textile 
industry published in a season. If the threshold computing mode defined in MAOI is used for processing data No. 1, 
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although the threshold 3.45% of (6.44% + 2.11% + 1.45% + 2.96%)/4 can be obtained, there is no sense in averaging 
the total value of four financial performance indicators.  
 
Table1. Financial performance indicator data of fifteen listed companies of the textile industry in a season 
Profitability  
No. Net profit rate  Operating profit margin  Return on assets  Rate of return on shareholder's equity  
1 6.44% 2.11% 1.45% 2.96% 
2 -1.96% 4.36% 0.32% 1.71% 
3 3.53% 2.50% 0.19% 1.49% 
4 4.07% 7.57% 1.89% 8.59% 
5 3.87% -6.55% 0.48% -21.02% 
6 8.90% 7.65% 1.89% 5.45% 
7 3.40% 3.12% 1.28% -1.65% 
8 3.05% -6.28% 1.24% 0.76% 
9 -6.88% 2.24% -2.98% -2.56% 
10 5.81% 8.70% 6.21% -7.99% 
11 6.42% 1.84% 0.90% 0.20% 
12 3.53% 1.01% 0.74% 0.50% 
13 5.81% 8.70% 6.21% -7.99% 
14 5.42% 1.87% 0.88% 0.30% 
15 3.31% 0.01% 1.03% 0.60% 
 
Financial performance indicators use the financial ratio as a tool for evaluating the operating performance of 
enterprises [12]. Therefore, the business performance of an enterprise shall be compared with the mean value of the 
same trade to check whether it is good. In this study, identical type values in the attributes among different data in the 
same period are compared, taking the net profit rate in Table 1 as an example, the 15 data in the table are financial 
ratios of the same season. Thus, the net profit rates can be added to obtain the mean value of 3.65% of net profit rates 
((6.44% - 1.96% + 3.53% + 4.07% + 3.87% + 8.90% + 3.40% + 3.05% - 6.88% + 5.81% +6.42% + 3.53% + 5.81% 
+5.42% + 3.31%)/15) as the threshold, and then, the net profit rates and thresholds of various data are compared. If the 
value is greater than or equal to the threshold, it is expressed as 1, meaning the performance of the enterprise in net 
profit rate is better than others of the same trade in the same period. On the contrary, if it is lower than the threshold, 
expressed as 0, it means the performance of the enterprise in net profit rate is worse than others of the same trade in 
the same period. Afterwards, the other two indicators are converted according to the same conversion standard and the 
results are grouped to obtain. The first variable represents the net profit rate, the second variable represents the 
operating profit margin, the third variable represents the rate of return on total assets, and the fourth variable 
represents the rate of return on shareholder's equity.  
 
3.Cases 
This study uses the SAOI algorithm to induce the shared characteristics of performances of different enterprises in 
financial performance indicators according to the variance in enterprise stock prices, and then, discusses the 
differences in financial performance indicator characteristics among different industries, which are induced under the 
same conditions, and analyzes the causes. The data used in this study are financial performance indicator data of listed 
and over-the-counter companies of textile and financial industries in Taiwan, which are classified into operational 
capacity and profitability according to indicator properties, where the first variable of operational capacity represents 
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fixed asset turnover, the second variable represents turnover of shareholder's equity, and the third variable represents 
turnover of total assets. The seven variables of profitability represent net profit rate, operating profit margin, rate of 
return on total assets, earnings per share, net value per share, and net profit rate, and the information sources are as 
shown in Table 2 (information sources are open websites) [13-17], the range is the data content of eight quarters from 
the first quarter of 2009 to the fourth quarter of 2010, some data are directly quoted from the calculated data in the 
data sources, while some data are determined from the original data of the data sources.  
 
Table 2. Financial performance indicator data sheet field and data sources 
Class Basic information  Operation capacity  
Field name  Data No.  
Company 
code  
EOS closing 
price  
Report period  
Fixed asset 
turnover  
Turnover of 
shareholder's 
equity  
Turnover of 
total assets  
Information source  Taiwan Stock Exchange Corporation  Calculated 
Open 
information 
observation 
station  
Open 
information 
observation 
station  
Class Profitability  
Field name  
Net profit 
rate  
Operating 
profit 
margin  
Rate of 
return on 
total assets  
Rate of return 
on 
shareholder's 
equity  
Earnings per 
share  
Net value per 
share  
Net profit rate  
Information source  Calculated 
E-STOCK Calculated TEJ Taiwan Stock 
Exchange 
Corporation  
Securities 
Market  
Calculated 
 
The binary value conversion principle in this experiment is that vertical analysis is used for the data of the same 
season. The threshold of conversion standard is the mean value of the performance of the same trade in the indicator in 
the same season. In order to obtain a specific interpretation range of the results of induction simplification the last 
season is used for comparison, the data with rising stock prices are simplified, the EOS closing prices are compared, 
and the first indicator data with a rise of 50% within the trade in the same season are adopted, there are 173 data of the 
textile industry and 108 data of the finance industry after screening.  
The quantity of rules derived from the SAOI algorithm induction is different, in order to highlight representative 
rules and reduce the load on rule comprehension, the rules with an induction degree above 10% will be removed from 
the rules derived from simplification induction for comprehension, the typical rules obtained from textile industry and 
finance industry are as follows.  
Rules of textile industry  
Rule 1: {<fixed asset turnover, L>< turnover of total assets, L>}^{< net profit rate, L>< rate of return on total 
assets, L>< earnings per share, L>< net profit rate, H>} ->19.65%  
Rule 2: {< fixed asset turnover, L>< turnover of total assets, H>}^{< operating profit margin, H><rate of return on 
total assets, H><rate of return on shareholder's equity, H><earnings per share, H>} -> 19.08%  
Rule 3:{< fixed asset turnover, L>< turnover of total assets, L>}^{< operating profit margin, H>< rate of return on 
total assets, H>< rate of return on shareholder's equity, H>< earnings per share, H>} -> 15.03%  
The following truths can be observed from the three rules at the highest induction degree of the textile industry. The 
enterprises with rising stock prices in the textile industry perform similarly in operation capacity, and their 
performance in turnover of total assets matches the findings of this research [4], which is to say, this research cannot 
decide whether to invest in an enterprise only according to its indicator performance, the performance in profitability 
is the same, some indicators frequently occur in the three rules, and only the performance is different, therefore, the 
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initial common characteristics can be determined from these data of rising textile fiber stocks for observation, taken in 
the following order: when checking the financial performance indicators of textile industry, (1) the fixed asset turnover 
and turnover of total assets of operation capacity and the rate of return on total assets and earnings per share of 
profitability shall be observed first, and then (2) the net profit rate and price earning ratio of profitability shall be 
observed, finally (3) the operating profit margin and rate of return on shareholder's equity of profitability shall be 
observed.  
Rules of the finance industry  
Rule 1: {< fixed asset turnover, L>< turnover of total assets, L>}^{< net profit rate, L>< rate of return on total 
assets, L>< rate of return on shareholder's equity, L>< earnings per share, L><net profit rate, H>}-> 30.56%  
Differing from the textile industry, the finance industry has only one rule at the higher induction degree, and the 
induction degree of the other rules is lower than 10%, however, as there is only one rule, there is no observation order 
as seen in the textile industry. This study brings all indicators in rule 1 into the observed objects.  
4.Conclusions and future studies 
This study has the following two contributions through experimental cases, one is that the financial performance 
indicators which shall be observed first can be screened through a standard process using the SAOI algorithm, the 
other is that the calculation method used in this study no longer requires a graphic representation mode of a modified 
Karnaugh map for induction during the course of simplification, therefore, the limit of six variables of modified the 
Karnaugh map no longer exist, and when the variables are unlimited, the results of induction can present more detailed 
information. The limit to this study is the direction of subsequent studies. First, this study has not considered the time 
sequence of data, if time is considered, it is impossible to simply read the rule at the highest induction degree. 
Secondly, this study aims at the textile and finance industries, if the data of other industries are used, there may be 
induction results different from other researchers' findings. Finally, this study uses a small amount of data; the more 
data used for induction, the higher the induction degree obtained.  
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